Abstract-This study was designed to identify and describe students' metacognitive thinking process of solving covalent bonding based on student academic ability level One hundred eight high school students in Indonesia participated in the study. Students are classified into upper, middle and lower academic groups based on field notes, student academic data, problemsolving test (TPM) score and teacher suggestions Six students consisting of two students in each group were interviewed to reveal their metacognitive thinking process. The data analysis technique used summative content analysis and tested for its validity by source triangulation. The results showed that the students' group of upper and middle academic ability are doing metacognitive thinking with dimensions of planning, monitoring, and reflection in solving covalent bonding problems, which the upper group has more varied metacognitive thinking process at monitoring and reflection dimensions. The lower group only do the planning and the monitoring dimensions. Therefore, teachers need to trace metacognitive in learning so that students are more careful in determining problem-solving strategies and obtain expected learning outcomes.
INTRODUCTION
Metacognition is defined as thinking about thinking or cognition about one's cognition [1] [2] [3] . Metacognition is concerned with thinking of students with their own ability to use certain learning strategies appropriately [4;5] . There are three dimensions of the metacognitive thinking process, which consists of planning, monitoring, and reflection [6] [7] [8] [9] [10] . It is important to know the metacognitive of a person because knowledge of his cognitive process can help one in choosing the right strategy for solving problems. In solving a problem, students need to be taught problem-solving steps to practice thinking skills so that various solutions are possible to solve the problem. These problem-solving steps are consistent with metacognitive skills.
Each student has different problem-solving strategies depending on the level of understanding he has, thus each student has different metacognitive skills in solving problems. Hoy said that because people differ in their metacognitive knowledge and skills, they differ in how well and how quickly they learn [8] . The metacognitive skills of students with higher academic ability than those with lower academic ability. High ability to solve problems with stages: develop planning, implementation monitoring, and action evaluation, whereas students with middle and lower ability solve problems given through the stages: develop planning, little monitoring implementation and little evaluation of action [11] [12] [13] [14] [15] Covalent bonds are part of abstract chemical matter [16] [17] [18] . Abstract problem solving often confuses the students. The student's mistake or incompetence in solving the chemical problem is caused by an error in understanding the chemical concepts so that a sharp analysis of covalent bond problem solving is required. Metacognitive skills are one of the higher-order thinking skills needed in solving chemical problems [12, 20] . Based on the description above, this study aims to identify and describe the process of metacognitive thinking of students in solving covalent bond problems in terms of the level of academic ability.
II. METHOD
This research is a case study research with the qualitative descriptive approach. It is said descriptive qualitative because the data obtained in this study described in detail using words written or oral. Research data obtained from the results of the problem-solving test (TPM) and interview results.
One hundred eight high school students in Indonesia participated in the study. Data were collected in five stages. First, the researcher conducts the adaptation of the condition and environment of the teaching and learning activities in progress so as to obtain field notes that describe the students' activity and communication skills. Second, students do a problem-solving test (TPM) of covalent bonds to obtain a student's TPM score. Third, students are classified into upper, middle and lower academic groups based on field notes, student academic data, TPM score and teacher suggestions. Fifteen students consisting of five students in each group were interviewed to reveal their metacognitive thinking process. Finally, the data is tested for its validity by source triangulation.
The data analysis technique uses summative content analysis consisting of three stages: identifying and calculating the apparent metacognitive thinking process indicators, comparing the results of the subject with each other in the same group, and interpreting to obtain the metacognitive thinking process pattern of the student in solving the covalent bond problem. The metacognitive thinking process was identified based on metacognitive activity indicators adapted from Sugiarto [12] .
III. RESULTS
Based on the analysis of the data, students' metacognitive thinking process of solving covalent bond based academic ability level be illustrated as shown in Table 1 . [22] . It was also in accordance with the opinion of Rysz which stated when a person read a problem, he could feel indirectly that he understood or did not understand what he read [23] . Here the aspect of metacognition related to individual knowledge was needed and through this stage people who resolved the evaluation would arrive in what he thought was also one aspect of the metacognitive experience.
Activity to determining goals (P-2) was supported the idea from Hamman that by doing writing meant the subject determined his attitude to plan what would be done, including the content/materials used as well as the source of knowledge [24] . Polya said that the thing which existed in problem-solving i.e. what was unknown, what data was available, what its terms, and so on are included in the stage of understanding the problem [25] . Pulmones included metacognition activities for the planning dimensions in problemsolving, might be in terms of thinking and writing what was known and what was known, as well as identifying where the place to find information that had not known yet [26] .
Woolfolk argued that the determining of problemsolving strategies (P-3), what sources needed to be collected, how to begin, and which should be followed or implemented first were included in the metacognitive skills of planning in problem-solving [27] . According to Polya, the determining of problem-solving strategies (P-3) aimed to find a relationship between one problem and another or the relationship between the data and the unknowing thing, and so on [25] . Jacob and Paris said that the component of cognition planning arrangements included setting goal, activating the relevant resources, and selecting the appropriate strategies [28] .
Activity to determine intermediate results that can be achieved (P-4) and plan representation to support understanding (P-5) was supported the idea from SandiUrena that the activity in a problem-solving planning stage could be an allocation of resources and strategy selection [21] . Gok said that the subject had to simplify the problem by describing the situation using a simple diagram r sketch of the object and expressing what they wanted to be found mathematically for certain quantity [22] .
Indicators
Academic Ability Level Upper Middle Lower Planning P-1 P-1 P-1 P-2 P-2 P-2 P-3 P-3 P-3 P-4 P-4 P-4 P-5 P-5 P-5
At the monitoring dimensions, metacognitive thinking process of the upper group includes indicators: repeatedly reading a material until one can understand (M-1); using rules such as: molecular formula/structure, equation, diagram and graph (M-2); Monitoring something that is considered error such as writing, drawing, molecular formula/structure and others (M-3); and monitoring carefully in problem solving (M-4). The middle group has monitoring dimensions with indicators: (M-1) ; (M-2); and (M-4). The lower groups have (M-1) and (M-2).
The above monitoring activities supported the idea from Hacker et.al, that a person who knew what was known and what was unknown was categorized into the cognition of the understanding of self-knowledge [29] . Monitoring was carried out during the activities problem-solving. This might be regarded as a selfevaluation or self-feedback during the learning process. If learners improved self-evaluation, awareness of the learning performance might become more apparent after each problem-solving. Furthermore, academic success could be affected by the learners; awareness about what strategies should be done for the context or content [30] .
Rickey & Stacy said that the learners who applied metacognition activity monitoring and regulatory dimensions/good thoughts setting could increase the success in resolving problem [31] . Pulmones said that monitoring activities were a manifestation of checking progress against goals or to do list dimension. The subject who did monitoring carefully meant that they use the memorized information as a learner's need which required important information to keep in mind [26] .
The existence of these monitoring skills could deliver learners to control their own learning activities so that in the end they were able to learn the problemsolving process chemistry [32] . According to Schraw et.al that monitoring or regulating involved understanding and awareness of the successful completion of the task performance, including the self-testing inside [7] . Strategies that could assist learners in completing the learning task were very important. Learner's success depended on the ability to learn independently and monitoring their own learning so that learners should know the various learning strategies and when to use it with the right strategy. This consisted of the finding by Pulmones that the manifestation dimensions of metacognitive monitoring could be in terms of revisiting the problem, looking back at problem-solving, and checking progress against goals [26] .
At the reflection dimensions, metacognitive thinking process of upper groups includes indicators: reflecting on the concepts/objectives have been achieved (R-1) and reflecting implementation/application more efficient strategy (R-2). The middle group has only (R-1), and no reflection by the lower group. According to Bound assessment or reflection was an activity in which a person recaptured the experience, thought about it again, reconsidered and re-evaluated it [1] . Someone who reflected or thought back to what he thought was not only good in the understanding of what he knew, but also could make his own decisions to consciously learn to correct mistakes, while Woolfolk explained that the decision-making activity included assessment of the process was generated by thinking and learning outcomes [27] . Research finding by Rahman et.al showed that the activity of reflection was able to increase the learners' metacognition ability [33] . However, the reflection was often not done because learners were less able to manage time during their study. It was within Rambush's opinion which stated that doing reflection in learning could take a lot of time [34] .
IV. CONCLUSION AND RECOMMENDATION
Based on the results, it can be concluded that students' group of upper and middle academic ability are doing metacognitive thinking with dimensions of planning, monitoring, and reflection in solving covalent bonding problems, which the upper group has more varied metacognitive thinking process at monitoring and reflection dimensions. The lower group only do the planning and the monitoring dimensions. Therefore, teachers need to trace metacognitive in learning so that students are more careful in determining problemsolving strategies and obtain expected learning outcomes
